[Coupling of guanine nucleotide inhibitory protein to somatostatin receptors on rat pancreatic acinar membranes].
To investigate whether somatostatin receptors couple to guanine nucleotide inhibitory protein, Ni, on rat pancreatic acinar membranes, the effects of guanine nucleotide analogs or pretreatment of acini with islet activating protein (IAP), pertussis toxin on labeled somatostatin binding were examined. Guanine nucleotides reduced labeled somatostatin binding to acinar membranes up to 80%, with rank order of potency being guanyl-5'-yl imidodiphosphate (Gpp(NH)p) greater than GTP greater than GDP greater than GMP. Scatchard analysis of the labeled somatostatin binding revealed that the decrease in somatostatin binding caused by Gpp(NH)p was due to the decrease in the maximum binding capacity without a significant change in the binding affinity. The inhibitory effect of Gpp(NH)p was partially abolished in the absence of Mg2+ and Na+ also reduced labeled somatostatin binding. Furthermore, inhibitory effects of 100mM Na+ and Gpp(NH)p were additive in reducing labeled somatostatin binding. A half maximal inhibitory concentration of Gpp(NH)p was decreased to 10(-7)M in the presence of 100mM Na+ and 5mM Mg2+ as compared to 10(-6)M in the presence of 5mM Mg2+ alone. Results therefore suggest that Gpp(NH)p requires Mg2+ for Ni activation and Na+ increases sensitivity of Ni to guanine nucleotide analogs. When pancreatic acini were treated for 4 hours with varying concentrations of IAP, which has been shown to uncouple Ni-mediated communication between inhibitory receptors and adenylate cyclase catalytic unit, subsequent labeled somatostatin binding to the acinar membranes was decreased in a dose dependent manner. These results indicate that somatostatin receptors on pancreatic acinar membranes couple to guanine nucleotide inhibitory protein, Ni and thus somatostatin probably functions in the pancreas to regulate intracellular signal transduction via Ni.